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Abstarct - All helmets attempt to protect the user’s head by 

absorbing mechanical energy and protecting against penetration. 

Their structure and protective capacity are altered in high-energy 

impacts. Beside their energy-absorption capability, their volume 

and weight are also important issues, since higher volume and 

weight increase the injury risk for the user’s head and neck. Every 

year many cricketers are killed or seriously injured in the cricket 

play as a result of head injuries. Wearing an appropriate safety 

helmet significantly reduces the risk of injury or even death. 

Protective head wear could save your life. At present the strength 

of the helmet using cricket player is less due to improper filling of 

material, uneven pressure distribution and blow holes. The aim of 

the project is to increase the strength of the cricket helmet by 

making the modify material in existing one. In order to achieve 

the objective of the project, the work is carried out in three stages. 

In the first stage a parametric model is designed by using 3D 

modeling module in Solidworks Software. After designing the 

helmet mould flow analysis is carried out on the helmet by using 

plastic advisor which is a module in Solidworks. Mould flow 

analysis is used for finding material filling, pressure distribution, 

air traps, and weld lines during the injection moulding process at 

constant pressure and different temperature ranges. In the last 

stage, after completion of the mould flow analysis, impact analysis 

is done on cricket helmet by using ANSYS software for three 

different types of materials by throwing the ball with three 

different velocities. 
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I. INTRODUCTION 

In the sport of cricket, batsmen often wear a helmet to protect 

themselves from injury or concussion by the cricket ball, 

which is very hard and can be bowled to them at speeds over 

90 miles per hour (140 km/h). Cricket helmets cover the 

whole of the skull, and have a grill or Perspex visor to 

protect the face. Often constructed with a carbon fibre and 

Kevlar shell, the helmet is designed to deflect cricket balls as 

well as shield the wearer from impact, and its liner includes 

an inflatable element to tightly fit the helmet to its wearer's 

head. Cricket helmets are generally made up of a number of 

different features. Each of these features is customizable to 

offer various levels of protection, comfort and durability 

depending on the materials used and in some cases the 

complexity of their construction. Here we will aim to quickly 

outline the various features and highlight how variations may 

affect the wearer. Like many other elements of protective 

sports equipment the key is offering maximum protection 

without impacting on the player's natural technique. Modern 

cricket helmet consists of mainly four parts. They are: Shell, 

Grill, Padding or Liner, Chin strap.  

II. FAILURE OF PRESENT CRICKET HELMETS 

There is one question bound to resonate loudest in the 

aftermath of Phillip Hughes' death. Are helmets in 

professional cricket adequately equipped and designed to 

protect the batsman's face and head? With no international 

standards in place, there is no certain answer. A study 

conducted by Dr. Craig Ranson, a sports physiotherapist at 

Cardiff Metropolitan University, as part of a wider project 

commissioned by the ICC in 2011 on improving helmet 

standards found that significant head and facial injuries 

continue to occur despite the protection. Ranson, who was 

then part of the ICC medical panel and continues to be a 

consultant, recommended that cricket helmet design and 

"associated National and International Safety Standards 

should be improved to provide increased protection against 

head injury related to ball impact to the grille and shell of the 

helmet." His team pointed out that as recently as 2013 

outdated specification standards dating back to the late 1990s 

were being used worldwide during the testing phase while 

making helmets. 

 

Fig2.1 Phil Hughes Accident 
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Although the ICC declined ESPN cricinfo's request for an 

interview with Ranson at the moment, information from a 

paper he had co-authored and published in the February 2013 

issue of British Journal of Sports Medicine found that the 

three primary modes of failure related to helmets were: 1) 

The ball bursting between the peak of the helmet and the 

grille 2) The grille itself deforming and making contact with 

the face 3)Contact around the side and the back of the helmet 

III. OBJECTIVES OF THE PROJECT 

The purpose of this study, therefore, was to achieve the 

objective of the project the work is carried out in three 

stages. In the first stage a parametric model is designed by 

using 3D modeling module in Solid Works Software. After 

designing the helmet mould flow analysis is carried out on 

helmet by using plastic advisor which is a module in 

Solidworks  At present the strength of the helmet using 

cricket player is less due to improper filling of material, 

uneven pressure distribution and blow holes. The aim of the 

project is to increase the strength of the cricket helmet by 

making the modify material in existing one. In order to 

achieve the objective of the project, the work is carried out in 

three stages. In the first stage a parametric model is designed 

by using 3D modeling module in Solidworks Software. After 

designing the helmet mould flow analysis is carried out on 

the helmet by using plastic advisor which is a module in 

Solidworks. Mould flow analysis is used for finding material 

filling, pressure distribution, air traps, and weld lines during 

the injection moulding process at constant pressure and 

different temperature ranges. In the last stage, after 

completion of the mould flow analysis, impact analysis is 

done on cricket helmet by using ANSYS software for three 

different types of materials by throwing the ball with three 

different velocities. 

IV. MATERIALS USED 

4.1 Thermoplastics:  Thermoplastics are the materials which 

are majorly used for the making of shell of the cricket 

helmet. A thermoplastic is a material which becomes soft 

when heated and hard when cooled. Thermoplastic materials 

can be cooled and heated several times. They can be 

recycled. When thermoplastics are heated, they melt to a 

liquid. They also freeze to a glassy state when cooled 

enough. 

Different types of thermoplastics which are used for the 

making of shell of the cricket helmet are: 1)Acrylonitrile 

Butadiene Styrene (ABS)  Plastic 2)Carbon Fibre 3)Fibre 

glass.ABS (Acrylonitrile butadiene styrene) Thermoplastic is 

a type of plastic that can be easily moulded into shapes, but 

also features particularly good shock absorption 

characteristics. Being light and cheap to manufacture makes 

it almost an ideal material for cricket helmets shells. 

 

Fig 4.1 Acrylonitrile Butadiene Styrene (ABS) Plastic in the 

form of sheets 

4.2  carbon fibre: Carbon fibre, often combined with Kevlar, 

offers all the strength and protective benefits of fibre glass 

whilst being significantly lighter. Carbon fibre is therefore 

considered the best material for cricket helmet shells, but due 

to it being a more expensive material and still being 

relatively difficult to work, it is also a rather costly option 

making carbon fibre cricket helmets the choice of many test 

cricketers. 

4.3  Fibre glass: Cricket helmet shells are often constructed 

from fibre glass due to its increased strength over ABS 

plastic and the durability that strength offers. Fibre glass 

however is much more difficult to work with but is notably 

heavier and therefore may compromise comfort slightly in 

favour of added protection. Fiberglass (or fiberglass) is a 

type of fiber reinforced plastic where the reinforcement fiber 

is specifically glass fiber. The glass fiber may be randomly 

arranged but is commonly woven into a mat. The plastic 

matrix may be a thermosetting plastic- most often epoxy, 

polyester resin- or vinyl ester, or a thermoplastic. 

V. MODELING OF CRICKET HELMET 

SOLIDWORKS is a solid modeler, and utilizes a parametric 

feature-based approach to create models and assemblies. The 

software is written on Parasolid-kernel. Parameters refer to 

constraints whose values determine the shape or geometry of 

the model or assembly. Parameters can be either numeric 

parameters, such as line lengths or circle diameters, or 

geometric parameters, such as tangent, parallel, concentric, 

horizontal or vertical, etc. Numeric parameters can be 

associated with each other through the use of relations, which 

allow them to capture design intent.  
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Fig 5.1: Different views of Solid model of the helmet 

Design intent is how the creator of the part wants it to 

respond to changes and updates. For example, you would 

want the hole at the top of a beverage can to stay at the top 

surface, regardless of the height or size of the can. 

SOLIDWORKS allows the user to specify that the hole is a 

feature on the top surface, and will then honor their design 

intent no matter what height they later assign to the can. 

Features refer to the building blocks of the part. They are the 

shapes and operations that construct the part. Shape-based 

features typically begin with a 2D or 3D sketch of shapes 

such as bosses, holes, slots, etc. 

VI. IMPACT ANALYSIS OF FIBRE GLASS 

Before going for Impact analysis, at first we should know 

about the physical and mechanical properties of fibre glass. 

Fiberglass (or fiberglass) is a type of fiber reinforced plastic 

where the reinforcement fiber is specifically glass fiber. The 

glass fiber may be randomly arranged but is commonly 

woven into a mat. The plastic matrix may be a thermosetting 

plastic- most often epoxy, polyester resin- or vinyl ester, or a 

thermoplastic. The glass fibers are made of various types of 

glass depending upon the fiberglass use. These glasses all 

contain silica or silicate, with varying amounts of oxides of 

calcium, magnesium, and sometimes boron. To be used in 

fiberglass, glass fibers are made with very low levels of 

defects. Fiberglass is a strong lightweight material and is 

used for many products. 

6.1Results of stresses developed in the helmet when the ball 

hit it, at a velocity of 120 kmph: 

Name Type Min. Max. 

Stress Von mises Stress 9.61E+01 8.65E+02 

Table 6.1: Results of stresses developed in the helmet (120 

kmph) 

 

 
Fig.6.1 Results of Stresses developed in the helmet (120 kmph) 
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Discussion: In the given above Figure 6.1 the light blue 

colour indicates the minimum level of stress and the red 

color indicates the maximum level of stress on helmet. 

6.2 Results of stresses developed in the helmet when the ball 

hit it, at a velocity of 140 kmph: 

Name Type Min. Max. 

Stress Von mises Stress 1.15E+00 1.02E+03 

Table6.2: Results of stresses developed in the helmet (140 

kmph) 

 

Fig6.2: Results of Stresses developed in the helmet (140 kmph) 

Discussion: In the given above Figure 6.2 the light blue color 

indicates the minimum level of stress and the red color 

indicates the maximum level of stress on helmet. 

6.3 Results of displacement developed in the helmet when 

the ball hit it, at a velocity of 160 kmph: 

Name Type Min. Max. 

Displacement 
Resultant 

Displacement 
8.28E-01 7.45E+00 

Table 6.3 Results of displacement developed in the helmet 

(160 kmph) 

 

Fig6.3: Results of Stresses developed in the helmet (160 kmph) 

Discussion: In the given above Figure 6.3 the blue colour 

indicates the minimum level of displacement and the red 

colour indicates the maximum level of displacement on 

helmet.   

6.4 Drop test analysis: 

A guided free-fall, which complies with the requirement of 

AS/NZS2512.3.2: 1997, was used for the 2-wire drop test.  

The method of testing was to drop a striker with a cricket ball 

attached onto a helmet fitted on a standard headform.  The  

total  mass  of  the  moving  assembly  with  the  Kookaburra 

Regulation  ball  was  1.56  Kg.  The  headform  is  firmly  

attached  to  a  base  plate  with  fixing  holes  at  15° centers 

for correct positioning of head form. The base plate was 

rigidly bolted to the concrete floor.  A linear  accelerometer  

was  mounted  at  the  cricket  ball  holder  to  measure  the  
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linear  deceleration  of  the striker  during  and  after  the  

impact.  The exact impact velocities were recorded using a 

light gate. The  performance  criterion  of  a  test  helmet  in  

accordance  with  the  standard is calculated as follows: 

Percent different = (Mean deceleration (bare headform) - 

Maximum deceleration (test sites) / Mean deceleration (bare 

headform)) x 100%  

Where the difference between theme and deceleration of the 

striker impacting on the bare head form and the maxim 

deceleration recorded at any of the impact sites on the helmet 

shall not be less than 25%. 

 
Fig6.4: Mesh model in drop test analysis 

6.4.1 Results of the drop test analysis: 

 
Fig6.4.1: Results of the Stresses developed in the helmet 
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Maximum stress developed = 4.965e+02 N/mm2  

Minimum stress developed = 1.136e+00 N/mm2 

6.5 Result analysis: 

Impact analysis is carried out on the existing designed helmet 

by using ANSYS software and the results are tabulated as 

following: 

6.5.1 ABS Plastic: 

velocity 

of cricket 

ball 

(in kmph) 

Stress 

developed 

(in N/mm
2
) 

Displacement 

(in mm
2
) 

Strain 

Energy 

(in mm) 

120 7.348e+02 5.634+00 2.849e+10 

140 9.125e+02 7.458e+00 3.254e+10 

160 1.016e+03 8.297e+00 3.586e+10 

Table 6.5.1: Results of ABS plastic 

6.5.2 Fibre glass: 

velocity 

of cricket 

ball 

(in kmph) 

Stress 

developed 

(in N/mm2) 

Displacement 

(in mm2) 

Strain 

Energy 

(in mm) 

120 8.647e+02 5.101e+00 2.324e+10 

140 1.018e+03 6.276e+00 2.348e+10 

160 1.137e+03 7.453e+00 2.543e+10 

Table 6.5.2: Results of Fibre glass 

VII. CONCLUDING REMARKS 

Stress produced in fibre glass helmet is more than stresses 

produced in ABS plastic for different velocities of the ball 

hitting the helmet. It indicates that the resistance against the 

load per unit area, factor of safety is more, and with standing 

capacity of fibre glass plastic is more. Strain energy 

produced in fibre glass helmet is less than strain energy 

produced in ABS plastic for different velocities of the ball, 

which gives more rigidity to the human neck from impact 

loads. Displacement produced in fibre glass helmet is less 

than displacement produced in ABS plastic helmet for 

different velocities of the ball. It shows that the displacement 

of helmet cannot be altered to high and the impact of load on 

helmet is less.  

In this paper, it is found that the fibre glass plastic is good 

instead of ABS plastic helmet by using based on the above 

results. So, if we use fibre glass plastic instead of ABS 

plastic for the manufacture of cricket helmets then, it may 

protect the user’s head more efficiently. 
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